abstract-Smith-Purcell radiation using a Si-field emitter has been generated and detected in both ultraviolet and infrared regions. We passed a 200nA beam current accelerated in 25-30kV over a 550nm pitch grating and detected the 1st harmonic waves of SPR in the infrared region from 1300 to 1400nm by using an InGaAs detector. In addition to them, the 4th harmonic waves of SPR in the ultraviolet region from 320 to 360nm were clearly observed by using a CCD detector. These spectra also coincided with those of the calculation using the SPR theory and blue-shifted with increasing the acceleration voltage. As results, we have successfully observed SPR from ultraviolet to infrared using a Si field emitter for the first time.
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I. Introduction
Smith-Purcell radiation (SPR) using a semiconductor field emitter was a promising candidate of a high efficient coherent THz electro-magnetic wave source (a compact free electron laser). In the last IVMC conference, we generated and detected SPR in visible range from 400-700 nm by using a single tip silicon field emitter [11. In this paper, we report the SPR in both ultraviolet and infrared regions using a Si field emitter for the first time.
II. Experiments Single-tip Si field emitters were fabricated by a conventional method using reactive ion etching (RIE) and thermal oxidation sharpening. N-type (100)-oriented single-crystal silicon wafers with a resistivity of 2-3Q2cm were used as an emitter substrate. The emitter has a 1.5 p.m gate aperture in diameter and I Fum tip in height. All SPR experiments were carried out in an ultra high vacuum chamber, which was pumped down to -1.5 x 10-7 Pa. The detail of the SPR apparatus was described in previous report [1] 
